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Why This Talk Now? 9.2

e JPLis a significant contributor to JWST (not just
MIRI!), so it is time to inform the JPL community
what they are getting

* 5vyears to launch — time to start planning!
— Science simulations, data policy: now
— Commissioning proposals: late 2016
— Cycle 1 Call for Proposals: late 2017
— Launch: late 2018
— Cooldown and commissioning: Launch + 6 months
— Cycle 1 commences: mid-2019
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What I’'m Not Going to Discuss @

* History
* Roles & responsibilities

* Designs and challenges

e Status & schedule

* “Why does it cost so %@#" much?”

* Pretty pictures of hardware

 Maybe another day if there is interest, but ...

Much of JWST is built, and barring disaster, it
will fly. Therefore, what can we do with it?
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Science Themes/Drivers @

The End of the Dark Ages: First Light and Reionization

— seeks to identify the first bright objects that formed in the
early Universe, and follow the ionization history.

Assembly of Galaxies

— will determine how galaxies and dark matter, including gas,
stars, metals, physical structures (like spiral arms) and active
nuclei evolved to the present day.

The Birth of Stars and Protoplanetary Systems

— focuses on the birth and early development of stars and the
formation of planets.

Planetary Systems and the Origins of Life

— studies the physical and chemical properties of solar systems
(including our own) and where the building blocks of life may
be present.
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New Interests Since Then @

* Exoplanets/Transits

— Driven by Kepler and Spitzer/IRAC successes

* Solar System planets/moons/objects

— Can track all planets from Mars and beyond
— Need to be careful of brightness

* These place new stresses on the observatory
(but no requirement changes allowed):

— Extra stability — both pointing and electronic
— Moving target acquisition and guiding
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Instruments



://www.jwst.nasa.gov/instruments.html for the video
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http://www.jwst.nasa.gov/instruments.html

NIRCam

* I[maging from 0.7 to 4.8 um

2.2 x4.4 arcmin FOV
—0.032 "/pix < 2.4 pum
— 0.065 "/pix > 2.4 pum
— Short and long observable

simultaneously

Coronagraphic capability

R=2000 grism for 2.4 - 5 um slitless spectroscopy

Serves as wavefront sensor

23 September 2013
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Predicted Point Spread Function
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NIRCam Filters & Sensitivity

Name

Wavelengths in um, Sensitivity in nlJy, 100 in 10000 s

Short Wavelength Module

Center

Bandpass Sensitivity Use

Name

Long Wavelength Module

Center

Bandpass Sensitivity Use

F150W2* 1.5 1 DHS Blocking F322W2 3.22 1.61 Background Min.
FO70W 0.7 0.175 20.9 |General purpose F277W 2.77 0.6925 12.3 General purpose
FO90W 0.9 0.225 14.3  |General purpose F356W 3.56 0.89 13.8  |General purpose
F115W 1.15 0.2875 11.8  |General purpose F444W 4.44 1.11 24.5 General purpose
F150W 1.5 0.375 11.2 General purpose F250M 2.5 0.1667 38.1 CH,

F200W 2 0.5 10.4 General purpose F300M 3 0.3 26.8 H,Oice
F140M 1.4 0.14 28.1 Cool *s, H,0 steam F335M 3.35 0.335 28 PAH
F162M 1.62 0.151 26.6 Cool *s, off-band F360M 3.6 0.36 29.7 BDs, planets
F182M 1.82 0.221 25.5 Cool *s, H,0 steam F410M 4.1 0.41 36.7 BDs, planets
F210M 2.1 0.21 25.7 CH, F430M 4.3 0.2 71.5 Co,
F164N 1.644 0.0164 268 [Fell] FA60M 4.6 0.2 55.7 co
F187N 1.8756 0.0188 267 Pa F480M 4.8 0.4 72.6 BDs, planets
F212N 2.1218 0.0212 265 H, F323N 3.235 0.0324 240 H,
F225N 2.2477 0.0225 232 H, FA05N 4.0523 0.0405 260 Bra

F418N 4,1813 0.0418 271 H,

FA66N 4.656 0.0466 334 Cco

F470N 4.705 0.0471 341 H,

K~ 15-16 mag star will get close to saturation in single 10.6-s frame with F200W

* Warning! Paradigm Shift: JWST filters shift the decimal point one place to the right

23 September 2013

HST F300W = 0.3 um, JWST F300M = 3.0 um

Introduction to JWST

12




NIRSpec

 Micro-shutters
— 730 x 342 array of 0.2"

0.46" shutters (arranged in

4 guadrants)
— 3.4 x 3.4 arcmin FOV
— R=100, 1000, 2700

e Fixed slits

— 3 available: 0.1" x 1.9",
0.2"x 3.3",0.4" x 3.8"

— R=100, 1000, 2700

* Integral Field Unit
— 3" x 3" FOV

X

prism
R=1000: 1.0-5.0 um
with 3 gratings

R =2700: 1.0 - 5.0 um

— 30 slices, each 0.1" x 3" with 3 gratings

— R=100, 1000, 2700

23 September 2013
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FGS/NIRISS 9.2

e FGS is dedicated to attitude control

— 95% probability that a suitable guide star can be
found, even at high galactic latitudes

* Near-Infrared Imager and Slitless Spectrograph

* 4 Modes:
— Wide-field grism spectroscopy, 1 - 2.5 um at R~ 150
— Single-object grism spect., 0.6 - 3.0 um at R~ 700
— Aperture-masking interferometry, 3.8, 4.3, 4.8 um
— Broad-band imaging, 1.0 - 5.0 um, 2.2'x2.2’
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NIRISS Modes

* WEFSS uses two orthogonal
grisms to deal with overlap

e SOSS blurs and twists spectra
for better sampling and order
separation

 AMI has baselines from 1.32
to 5.28 m for extremely well-

controlled PSFs — resolve
objects at 0.2” with Am=9.5

3-D SKETCH
(not to scale)

N

weak
cylindrical
surface

Y-Pixel
\III[UI “i!l’\l'l” R

SOSS Grism and spectrum AMI mask and PSF
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NIRISS Sensitivity

e Although imaging filters are similar to NIRCAM (a smaller

selection, however) the sensitivity is a smidge better at short

wavelengths and nearly a factor of 2 better at long wavelengths

SOSS sensitivity
e 1000 s rather than 10000 s)

Imaging sensitivity
Ain pum, Sens. in nJy, 100 in 10000 s

NIRISS NIRCAM
Name Center

Sensitivity Sensitivity

source aperture: 5x3 pixel box sky aperture|

Assuming the JWST stand
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FOS0W 0.90 11.3 14.3
F115W 1.15 11.2 11.8
F150W 1.50 9.2 11.2
F200W 2.00 7.8 104
F277W 2.77 6.6 12.3
F356W 3.56 6.9 13.8
F444W 4.44 12.3 24.5
F140M 1.40 14.8 28.1
F158M 1.58 12.9

F380M 3.80 18.7

F430M 4.30 28.32 71.5
F480M 4.80 36.85 72.6
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MIRI 9.2

* Imaging from 5.6 to 25.5 um
— 9 filters, 1.9 x 1.4 arcmin field-of-view

e Coronagraphy with suppressions ~ 500 - 1000
— FQPMs at 10.65, 11.4, and 15.5 pum
— Lyot for 23 um

e Low res slit spectroscopy, 5-12 um, R~ 100
— Can also be used slitless anywhere in the field
— “Optimized” subarray for transit spectroscopy

e Medium res IFU spectroscopy with ~ 5” FOV,
5-28 um, R~ 3000

23 September 2013 Introduction to JWST 18



Imager Flat Field Source Imager Pinhole Sources

Example image field



MIRI Coronography @
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Figure 46: Coronagraphic image Figure 47: Normalized coronagraphic profile (blue line) and PSF
at 11.4um (green line) compared to simulated profiles (doted lines) at 11.4um

* Lyot coronagraph can be used with any filter, but 23 um has
an optimized mask

* You can put the source on the central disk, or on the
supporting arms
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MIRI Spectroscopy

4

Medium Resolution, Integral

5.60 — 6.62 um

8.71-10.34 pym

Ty

Field Unit Spectrometer

AiliiiiiiiaE

TNy

TITTTTIINY
E!"}}}ffle

1B — Shortwéve - 2B

* 3 grating positions
needed to cover full
wavelength range

23 September 2013

20.69 — 24.68 um

4B — Longwave — 3B

13.19-15.58 um

Ch.\ Pos. (um) A B C
1 491-5.79 5.60-6.62 6.46 - 7.63
2 7.55-8.91 8.71-10.34 9.89-11.71
3 11.50-13.59 | 13.19-15.58 | 15.40-18.14
4 17.88-21.34 | 20.69-24.68 | 23.83-28.43
21
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MIRI Filters & Sensitivity

Imaging Bands

Name Center Bandpass Sensitivity Saturation |Use

F560W 5.6 1.2 0.2 Wy 7 mly General purpose
F770W 7.7 2.2 0.28 wy 3 mly General purpose
F1000W 10.0 2.0 0.7 Wy 8 mly General purpose
F1130W 11.3 0.7 1.7 Wy 35 mly PAH
F1280W 12.8 2.4 1.4 wy 15 mly General purpose, [Neli]
F1500W 15.0 3.0 1.8 Wy 18 mly General purpose
F1800W 18.0 3.0 4.3 wy 34 mly General purpose
F2100W 21.0 5.0 8.6 Wy 50 mly General purpose
F2550W 25.5 4.0 28 Wy 105 mly General purpose

Coronagraph Bands

Name Center Bandpass Use

F1065C 10.65 0.53 NH,

F1140C 11.40 0.57 Cont., DD PAH

F1550C 15.50 0.78 BB Continuum

F2300C 23.00 4.60 Debris disks

Spectroscopic Modes

Name Center Resolution Sensitivity Saturation
LRS 7.5 100 3 Wy 70 mly
MRS 1 6.4 3500 0.7 x 1020 W m2 25y
MRS 2 9.2 2800 1.0x 10-20W m2 15y
MRS 3 14.5 2700 1.2 x10-20W m2 25y
MRS 4* 22.5 2200 6.0 x 1020 W m2 3ly

23 September 2013
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* Caveat: The MRS Channel 4
grating has a manufacturing
defect that reduces the
throughput to only 25% of its
design value. This x2 reduction
in sensitivity is not yet taken into
account here.
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Operations Planning @

e Draft planning tools are available from STScl

* Very drafty and incomplete
— Only a few basic modes are implemented
— Many placeholders (e.g. instrument fields-of-view)
— Need updates to as-built performance

e Comments and bug reports are being actively
solicited

* Good enough to begin serious daydreaming

23 September 2013 Introduction to JWST 24



Exposure Time Calculator (ETC) —

* jwstetc.stsci.edu

° Ve ry i n CO m p | ete : n O E'I:C:;:s;:ﬂ:.s MIRI IR Imaging ETC

« pysynphot 0.9.5dev This form will calculate the count rates and S/N ratio for a simulated spectrum of ONE point source in a MIRI IR imaging observation

¢ cdbsPLE Please ensure that you have read the current release notes before submitting any ETC calculations.

.
S a t u ra t I O n e tC ETCHelp Submit Simulation || Reset All Parameters
) ° * User's Guide (FDF)

& User's Guide (HTML 1. select Filter:
o Release Notes F2100W *

& News and Known lssues

. "
. NIRCAM ETCs 2. specify exposure:
© Total exposure time 10000 | seconds.
* Imaging
Source extent: Point Source

MIRI ETCs

The default extraction region for this mode is a circle whose radius depends on the filter selected. Please see the User's Guide for extraction aperture size as a function of
O n y p— wavelength.
NIRSPECETCs 3. Choose one spectral distribution for the source:
* MSA

 However, it will give a e

e Phoenix Stellar Models: | 65V 575045 &

Galaxy templates: | 05189-2524

very nice intro to the [ me—

Power-law: F_A=3**|-1
e e .
b | t d f Emission lines (specify below) with no continuum
Capapliiities ana rorce
4. Modify the Source Spectrum (optional):

you to rethink some R g

Extinction applied | before normalization.

L]
t h I n gS I (b) Specify the redshift z=[0.0
L]

{<JAdd emission lines to the input spectrum (optional):
Note: emission lines are added after the spectrum has had extinction, renomalization, and redshift applied.

Line Center FWHM Integrated Flux
um A (erglem2s)
(vacuum)
0 0 0.
0. 0. 0.
0. 0. 0.

All three of the parameters (line center, fwhm and integrated flux) must be specified for an emission line to be inciuded.

5. Normalize the target's flux:

@ 1J0E-6 Janskys at |10 pm
Normalize target using bandpass of filter selected above to | 20 ABMag &
Spitzer/irac8.0 % | [20 ABMag 3
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Exposure Time Calculator (ETC) —

jwstetc.stsci.edu

Very incomplete: no
saturation, etc.

Imaging mode +
NIRCAM MSA only

However, it will give a
very nice intro to the
capabilities and force
you to rethink some
things!

23 September 2013

MIRI MID INER/ UMENT

ETC Version P1.6
* pyetc 0.96 jwstdev
* pysynphot0.9.5dev
» cdbs PL6
ETC Help
® User's Guide (PDF]
® User's Guide (HTML]
® Release Notes
® News and Known Issues
NIRCAM ETCs
* Imaging
MIRI ETCs
* Imaging
NIRSPEC ETCs
* MSA
Previous results

® Previous calculation results

ETC Reguest ID: MIRIim.543073
The current version of the ETC does not calculate detector saturation.

Exposure time (seconds) = 10,000.0000
gives: SNR =5.4881

Detailed Information Count rate Totalcounts  Associated noise
(e-fs) (e} (e)
Extraction area (circle with radius 0.9 arcsec)
Source 18932 189,321.33 43511
Background 118977138 1,189,771,380.30 34493.06
Shy 118951901  1,189,519,014.35 34489.40
Dark Current 25237 252,365.96 50236
Read out 21632
Total in selected region 118996070  1,189,960,70164 34496.49
Countrate
Source (infinitely large region) 27112
Sky Background (arcsec"-2) 46,745.143

Extraction region
circle with radius 0.9 aresec

Area (pixels) 21030
Fraction of flux ot
Effective Wavelength 2089 pm

Instrument name: MIRI
Mode: imaging
Bandpass: [F2100w] f2100w

Target: [point source]
Spectrum:  Black body at 200.0K
Extinction E(B-V): None
Normalization: Flux 1e-06Jy at 100000.0 A
Redshift: None
Emission Lines:  None

Selected background:

Sky Background:
Thermal Background: Average
Zodiacal Light: Average

These results were computed using: ETC version PL6

If you have any questions regarding this calculator, please contact the STSel Help Desk (help@stsci edu
Remember to include your ETCID as well as the text "JWST ETC" and the instrument in the subject line

Copyright Notice

Introduction to JWST
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Astronomer's Proposal Tools Version 21.2.25 - Unsubmitted JWST Phase | Proposal (ressler_ngcl514_map.aptx)

File Edit Tools Form Editor Help

/

Form Editor  Spreadzheet Editor

% & X v

Yizit Planner  Wiew in Aladin PDF Preview Submizsion  Errors and Warnings Bun All Tools

MNew Ducument| = | &% Phase I- =11 | & New Co-1 . JWST Readme What’s Mew? @ Roadmap @ Feedback

? ,';- Unsubmitted JWST Phase | Propos
? @ Proposzal Information
L Fi Dr. Michael Ressler
? 'u.a Targets
¢ (i@ Fixed Targets
1 HD-258167%
¢ i@ Data Requests
% % Observation Folder
¢ <@ MNGC 1514 Map (Obs 1)

DEREREEEEEED

d" Ohservation Links

4] Il | Dk

@ Proposal Information of Unsubmitted JWST Phase | Proposal (ressler_ngclS 14 _map.aptx)

Title |Ressler's NGC 1514 map

W pair of axisymmetric rings were discowvered around the PR WGC 15 14 during the course of the WISE all-sky surey. |

ish to take achvantage of MIRI's far better sensitivity and spatial resolution to better understand the origin and
structure of these rings. The WISE data show a single set of rings, but it is unlikely that there was only one major mass
ejection ewent. | wish, therefare, so search for additional indicators of periodic mass loss.

Abstract

The spatial extent of NGQC 1514 is 3 arcminutes. To fully map the nebula including the periphery, 12 MIRI fields will be
needed.

Phase | Proposal ID |

Category | GTO RELT [~]
cyde |0 |~
Proprietary Period | Default |v| Default is 12 Months

Allow Restricted [ | (this session only

| Mew = > Edit Pl: Dr. Michael Ressler

T T T T T T T T T T T e T T T e T T T T T T T T T T T T T T T T T T T T T e T T T T T s

WNa errars & warnings (Click for Details)

* www.stsci.edu/hst/proposing/apt

23 September 2013
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Astronomer's Proposal Tools Version 21.2.25 - Unsubmitted JWST Phase | Proposal (ressler_ngcl514_map.aptx)

% & X v

File Edit Tools View in Aladin Help

y

Form Editor  Spreadsheet Editor Yizit Planner  Wiew in &ladin PDF Preview Submizsion  Errors and Warnings Bun All Tools
ey Ducument| ~ @ Phase I- =11 | Mew = .';* JWST Readme What’s M ews? @ Roadmap @ Feedback
e ,';- Unsubmitted JWST Phase | Propos : APT Aladin Controls

? @ Proposzal Information
L Fi Dr. Michael Ressler

Fim e om N Iy m e & P A

Create Apply Proper

T 'd.a Targets POs Fatf cg?ﬁ::ge é)ar;ent Grid hfation to Epoch EQT ﬁata Load D55 | Reset Orients Colar Map || Aladin Help Lock Context
TARGS = 2014.35
% |L@ Fixed Targets
1 HD-281679 : l/ Manage Proposal Changes |
6 '13 Data Requests Mo Pending Changes
% % Observation Folder @
¢ <@ NGC 1514 Map (Obs 1) : . o
N Clearselected Graphically repositioning targets and
exposures in Aladin creates pending
@ changes which can be committed
Clear &l back to the proposal.
E Mote that when the Create POS TARGs
buttan is toggled, an exposure will be
Commit Selected offset from its target instead of mowing

the target.

=

Commit All

DEREREEEEEED

d" Ohservation Links

q4] M [ L ] o
WNa errars & warnings (Click for Details)

* www.stsci.edu/hst/proposing/apt
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Astronomer’s Planning Tool (APT) —3 @

>

(=)

File Edit Image Catalog Overlay Tool View Help =]

== Location|04:09:12.74 +30:49:27.6 | Clear | Frame{lCRs v |
Alisky opt +Allsky IR +DSS +Simbad +NED *PPMX *2MASS :
.09 -16: . . . =
STSdl POSS2UKSTU_Red 04:09:16.98 +30:46:335 : bdeie Lot o 5-4;?:?:2;1. e%u 7 =
- . -
o - pan
+30:50 A - i
zoom

%

& [1{__ NGC 1514 Map
. O 57 Y visit 1:12 @n
. . phot 171 7 % wisit 1:11 @n
. A ’ - d% 01—\ visit 1:10 @n
+30:48 2 i - e g | e visit 1:9 Qns
& . : () =~ % Visit 1:8 @ns
= . = T\ Visit 1:7 Uns
. > . . [ 7 % visit 1:6 @ns
0 % visit 1:5 @ns
. 1 O 7 % visit 1:4 @ns
o [ : { SV [ -\ visit 1:3 Uns
+30:40 . > O - visit 1:2 ns
¢ . 057 % wisit 1:1 @Uns/—|
: . . ¥ /257,$TScl POSS2UK
” cror Zoomﬁ
. ¢ G ekt — |
é - cont |- s .
+30:44 m??s

.
3=t
X

ad

i

.
.
=

i=

.
.
.
.
a 2
v o
= -,

14.98' x 14.99

e — | | 1.3.99'x 9.381" E

@ g W )33 o2
arid nhorth multiview =

{c) 2010 UDS/CNRS - by CDS - Distributed under GNU GPL v3 0sel/0src 70Mb

* www.stsci.edu/hst/proposing/apt
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&) Astronomer’s Planning Tool (APT) — 4 @

File Edit Image Catalog Overlay Tool View Help (==
= | Location[04:09:38.63 +30:44:13.4 [crear| Frameficrs ] ..o
Allsky opt + Allsky IR +DSS +Simbad *NED *PPMX +2MASS :
STscl POSS2UKSTU_Red 04:09:16.98 30:46:33.5 : » 74636 —— =
; U4:09:40 E v4:09:30 04:09:20 p4:09:10 p4:09 p4:08:50 e%ct <BN [
. .
o pan
+30:50
zZoom
P f%t‘” V{4 NGC 1514 Map
vl T visit 1:12 @n
phot S0 visit 1:11 Un
. d% Wl 2 visit 1:10 @Un
+30:48 = = 0 visit 1:9 Uns
G [® —Qvisit 1:8 Uns
2 . —Q\ffs’t 1:7 (Uns
> - . vl TN visit 1:6 @ns
L visit 1:5 Uns
® v T visit 1:4 Uns
o A & vl 0 visit 1:3 Uns
vl TN visit 1:2 @ns
2 —Q\a’lsn 1:1 (Uns;
. x F o 25 ‘:
o ° crop [——
® : @ Zoom|1x . il
a cont |- . g
+30:44 @)
mgl?s T
- pixel @
. N =1 e
. o prop
% del 5 ] e
+302—— | 13.99'x 9.381° ! = 3 E 14.98' x 14.99
@ J Wil 2
arid nhorth multivi =
{c) 2010 UDS/CHRS - by CDS - Distributed under GNU GPLv3 0 sel /0 src_ 80Mb

* www.stsci.edu/hst/proposing/apt
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Operational Constraints

4

e |t's slow

— 90 deg/hr slew rate

Target acquisition and guide star acquisition can

be tedious — wait for propellant slosh to stop
Instrument setup and mechanism movements

are laborious due to thermal disturbance issues

Many timing and scheduling constraints
Then you get to worry about exposure time

23 September 2013

Introduction to JWST
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Taxes (Current Thinking)

e Slew—30 min

* Guide staracq—4 min
* Dither moves — 0.5 min
* Filter moves —2 min

* Indirect overheads (cal + observatory) — 16%
e This is NOT Spitzer (or HST)!!!

— Designed for detailed study of a few objects, not
broad surveys of complete samples

— Will require different methods of attacking problems

23 September 2013 Introduction to JWST 32



 Need 12 fields (3x4) to get
decent coverage

Overheads:

23 September 2013

Introduction to JWST

% hr to get there
N x 4 min guide star acq.
N-1 x 4 x 0.5 min dither offsets

M filters — do ABC in one field,
CBA in next, N x (M-1) x 2 min
So, assuming 12 fields, 5
dithers, and 3 filters:
30+12x4+11x2+12x4x
0.5+ 24 x 2 min

2.9 hours not counting actual
integration time

24 filter moves — NOT ALLOWED!

33



 Need 12 fields (3x4) to get
decent coverage

Overheads:

23 September 2013

Introduction to JWST

% hr to get there

M x (N x 4 min)-(2 x 4 min)
guide star acq.

M x (N-1 x 4 x 0.5 min) offsets
M filters — (M-1) x 2 min

So, assuming 12 fields, 5
dithers, and 3 filters:
30+3x12x4-8+3x11x2+
3x12x4x05+2x2

5.1 hours (!) not counting actual
integration time

But only 2 filter moves

34



Orientation Issues

 Strict pointing limitations due to limited field-of-
regard (next slide)

* Allowed to chose available instrument aperture
PA, but not spacecraft orientation

* [nstrument position angle is considered a
scheduling constraint

23 September 2013 Introduction to JWST 35



350 |

——Single Visibility Window
- Visibility for Year
300

250

Exclusion zone
< 45¢ from anti-Sun

Duration [Days]
g

Exclusion zone
< 85° from Sun 10
Anti-sun vAg
LOS €~ e I G
Allowablg
ﬁeld'Of'l‘{%al‘d Sun % 0 10 20 30 40 50 60 70 80 20
\L | Ecliptic Latitude [Degrees] |
|
|
Viewing zones dictated by need to keep the Number of days available depends strongly on
telescope well behind the sunshade ecliptic latitude:

* Above 85°, always visible

* Between 45° and 85°, broadly visible for a
continuous period

* Less than 45°, visible in two periods per year

23 September 2013 Introduction to JWST 36



Data Processing



Data Processing & Pipeline

4

e All data on JWST is some form of “MultiACCUM”

— Glorified sample-up-the-ramp with various types of
averaging; MIRI will usually send down all data

— This means humungous data sets

e Typical 15 min Fastmode exposure with MIRI is 814 MB

Example MIRI “Slowmode”
exposure with 10 samples

of every pixel (averaged on-

board), 1290x1024 pixels
per frame, 7 frames per
integration, 2 integrations
per exposure = 35 MB
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Ramps-To-Slopes @

* Level 2 data (“ramps-to-slopes”) will be
generated for all data

— Will take care of all the usual and not-so-usual
effects when converting raw data to electron rates

— Non-linearity, reset anomaly, cosmic ray strikes, pull-
up/pull-down, darks, references, e-/DN, etc.
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100 2000t Cosmic ray rejection

50 1500}

Signal (DN)

Reset anomaly correction | w000l
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500}

Signal (e-)

100
0

Signal (DN)
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Integration time (sec)
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Data Processing - Imaging

Next step depends on instrument/mode

Images will go through background subtraction,
flat-fielding, latent suppression, distortion
correction, conversion to astrophysical fluxes

Then off to positional referencing, coadding,
mosaicing, etc.

Roughly similar process for coronagraphy
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Data Processing - Spectroscopy

e Spectroscopy will also go through background
subtraction, flat-fielding, and latent suppression

e Spatial distortion correction, wavelength
calibration, and fringe correction will follow,
then conversion to astrophysical fluxes

* IFU data will be then be grgglstered and re-
assembled into a
data cube (x, y, A)

B

Along wavelength direction

Channel 1 Channel 2
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What Data Level Do | Want? @

e Unless you are excrutiatingly pedantic about
your data and think there is a conspiracy against
your program, you will almost never want to
play with raw/Level 1 data (even for high
stability transit stuff)

* You might want to play with Level 2 if you are
trying to dig every last gold flake out of the dirt

* Usually Level 3+ is okay, since it will represent
our best current understanding of the data
(doesn’t mean it can’t be reprocessed later)

23 September 2013 Introduction to JWST 42



Data Policy



Classes of Observing Programs @

* Guaranteed Time Observations — granted to instrument
teams, some SWG members, or other AO selection
agreements — 12 mo proprietary time

* Early Release/First Look (proposed) — similar to Spitzer,
get data demonstrating key modes of the instruments
into community hands as quickly as possible — 0
proprietary time

* Treasury/Legacy (proposed) — similar to HST and Spitzer,
large competitively-selected projects — O proprietary time
unless short time proposed

« Community Fields (proposed) — fields where the Great

Observatories have already invested heavily, e.g. CDF-s,
HDF-n, etc. - O proprietary time

* Guest Observer — competitively selected as normal —
don’t count on having proprietary time
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Proprietary Time Issue @

* JSTAC (JWST Advisory Committee) chartered to
“advise the STScl director on the optimum
strategies and priorities ... to maximize its [JWST’s]
scientific productivity.”

— JWST is a limited-life, 5 yr mission (10+ yr goal)
Realization that only 1/3 of Cycle 1 data will be

available to inform Cycle 3 proposals — this is stuff
people will presumably want to follow up

General society push to make access to taxpayer
funded data more open

Both together push proprietary time (“exclusive use
time”) toward zero
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No Public Data Cycle 1 Data Cycle 2 Data Cycle 3 Data Cycle 4 Data

(Except ERO and

Non-Proprietary Programs)

Becomes Public Becomes Public Becomes Public Becomes Public

o Cycle 1
5 GTO Data
£ GO Data
S
% 6mo. %
% %
% Cycle 1 Cycle 2 %
% Broilc;.sal ;ro;:’?sal %
é eadline eadline %
=1 | 0 | I 1 | 1 2 | 1 3 | I 4 | 5 YEARS
LAUNCH
JWST T I T t *
Only access to Cycle 3 science | [ 1st Proposal Cycle that | [Only first 2 cycles
St";’tfffgf CTON| ~13ofcycle || buiton~1/3 || cnuseuicrder | of data available
ata taking data of Cycle 1 data proposals ? for follow-up

23 September 2013

Note that most Cycle 3 and all later data can not be followed up by
any but the original proposers, including the last of the GTO data.
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Proprietary Time Alternatives @

 What about a 6 mo proposal cycle?

— Does anyone really want to have TAC meetings twice
per year? Expensive and exhausting with only minor
improvement in data availability

 What about a 6 mo proprietary time?
— All Cycle 1 data is available before Cycle 3 deadline
— All Cycle N proposals can use all of Cycle N-2 data

e This is the current JSTAC (“JWST Space Telescope

Advisory Committee”) recommendation (12 mo
cycles, 6 mo proprietary)
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Pressure on GTOs

* “Based on Eric’s email, you*, the GTOs, can do
what you like regarding fields, but we would like
to ask you to think about the impact of your
decisions and their impact on ‘maximizing the

N0

science return’.

* “The JSTAC recognizes the GTO rights that have
been granted by NASA, ESA and CSA, but would
like to ask you to voluntarily agree to releasing
data after 6 months. — We humbly ask for your

[} ° ”
munificence. * | get 60 hours of GTO time, and by launch, | will have
been working on MIRI or its concept for over 21 years ...
you can guess my feelings about this request.
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What’s Next?

* [Possible repeat of this talk for those who
missed it but are interested]

e % day workshop?

— More details about each instrument’s capabilities
e Especially caveats
— Worked examples of some realistic projects

— Guest science talk(s)
— Id like your input!

e Ultimate goal — help JPL teams get a head start
in assembling winning proposals
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Resources (Not even close to exhaustive!)@

Observatory/Instrument general information:

— http://jwst.gsfc.nasa.gov

— http://www.stsci.edu/jwst

* Science cases:

— http://www.stsci.edu/jwst/doc-archive/white-papers

— http://www.stsci.edu/institute/conference/jwst2011/talks
e webcasts available if you look hard enough

— http://www.stsci.edu/jwst/science/sodrm
e Operations/Policies:
— http://jwstinput.wikidot.com/jwstoperations
— http://www.stsci.edu/jwst/advisory-committee
* Tools:

— http://jwstetc.stsci.edu/etc
— http://www.stsci.edu/hst/proposing/apt
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